Mycobacterium avium (MA) is considered a zoonotic hazard in pork. Herds delivered at slaughter showing gross lesions indicative of a mycobacterial infection, eg. specific abcesses in lymphoreticular tissue, were bacteriologically positive for MA.
Introduction
Mycobacterium avium (MA) is considered a zoonotic hazard in pork (1, 2) and can cause severe illness in immunecompromised people and young children (3, 4) .
Known risk-factors for the infection of pigs with MA are feeding of contaminated peat, compost, sawdust/wood shavings and pests (5, 6, 7, 8) .
These infections can cause typical gross lesions eg. abcesses in lymphoreticular tissue (9) . All slaughter pigs are subjected to post mortem meat inspection (PM) according to EU legislation (EU/854/2004) During PM specific attention has to be given to the presence of zoonotic agents such as mycobacterial infections. Traditionally the mandibular lymph nodes are cut and inspected. In risk based meat inspection MA serology is used (10, 11, 12) .
Pig herds originating from different farms showed typical abscesses in the mesenteric lymph nodes, liver and spleen but sometimes also in the heart muscle, kidneys and lungs. Risk factor analysis showed two possible routes of contamination; 1) contamination of the animal's drinking water and 2) contamination at the breeder farm because all piglets originated from the same breeder farm.
The objective of this study was to find out if an MA infection could be confirmed in the affected finishing pigs, on the finisher farms, on the breeder farm and in the sows. Additionally, this study also presents an evaluation of an alternative injection site for intradermal tuberculin testing.
Material and Methods

Breeder farm and finishing farms
The breeder farm, located in the South of the Netherlands, holds 3000 clinically healthy sows in group housing and produces approximately 85.000 piglets a year. The farm operates under an integrated farm assurance scheme (Dutch IKB) and has a high level of biosecurity control (eg. full site pest control by a third party, no outside access for the animals, only GMP+ certified feed is fed, all visitors must shower and dress in farm clothes before entering the farm etc.). The piglets are distributed around an age of 10 weeks to different fattening farms in Belgium.
The fattening farms are part of a cooperative group where all animals are fed from the same animal feed source. The different farms operate under an integrated farm assurance scheme (Belgian Codiplan plus) and have a high level of biosecurity control. The pigs are slaughtered at an age of 26 weeks in an abattoir in the Netherlands.
Environmental samples
On 2 finishing farms and the breeder farm environmental samples were collected. Drinking water, biofilm formation and debris in water and feed pipes, wood shavings and feed samples were collected.
Intradermal skin test
To screen the sow herd for a possible MA infection, 1000 newly arrived gilts, 1700 multiparous sows and 500 piglets aged 10 weeks or older were subjected to an intradermal tuberculin test at different visits within 2 months. The skin test was performed by administering 0.1 ml Avian Tuberculin PPD (25.000 I.U., ASG, Lelystad, The Netherlands) into the base of the ear using a McLintock pre-set syringe (Bar Knight, Glasgow, U.K). The reaction was read after 48 to 72 hours by inspecting the injection site for signs of swelling or redness.
To facilitate the skin testing procedure animals were restrained in individual pens making the injection site more accessible.
To be able to assess if an alternative injection site would be effective we injected 900 animals both at the base of the ear as well as under the tail about 2 cm out of the median.
Blood sample and tissue sample collection at slaughter
Three consignments of sows (total n=66), all individually identified, were sampled at slaughter. During bleeding blood samples were collected in 10 ml test tubes for serum collection using a coagulation inducer. After coagulation samples were stored and shipped at 4°C to the laboratory. The laboratory carried out the MA-ELISA (PrioCHECK® M. avium Ab porcine).
A gross examination was carried out at PM giving special attention to both mandibular and mesenteric lymph nodes. Samples were collected and identified on the individual sow level to facilitate paired analysis.
Bacteriology and molecular detection by polymerase chain reaction
Samples were cultured as described by Komijn (1) and subsequently ZN positive colonies were further characterized at the species and subspecies level by real time polymerase chain reaction (PCR). Specific primers as described by Slana (13) for the detection of the specific insertion sequences IS1245, present in Mycobacterium avium subspecies avium (MAA) and Mycobacterium avium subspecies hominisuis (MAH) and IS901 present in MAA only, were used.
For the direct detection of MAA and/or MAH in tissue samples the same real time PCR was used as described above (13) .
Results/discussion
Fattening pigs
In 15 deliveries from 4 different finishing farms lesions in different organs and lymph nodes were detected indicative of a mycobacterial infection. Prevalence of these abnormalities ranged from 0.5% up to 8.5% within a herd. Bacteriology was performed on affected tissue and revealed the presence of MAA (Table 1) .
Sows
At the breeder farm the 500 piglets and the 1000 gilts tested negative in the tuberculin skin test. Of the 1700 sows 139 animals tested positive in the tuberculin skin test.
In 66 sows delivered to slaughter no gross pathological lesions were detected during PM inspection, even though 25 animals showed a positive skin test and 29 showed a positive result in serology ( Table 2) .
Comparison of ear and tail tuberculin skin testing.
In 900 animals tested both at the base of the ear and under the tail, 32 showed positive reactions in both tests, 4 only in the ear, 8 only under the tail and 856 tested negative (Table 3) . This results in a very good agreement of both tests (Kappa= 0.835, CI 95% : 0.77-0.90 (14) ) with good relative test characteristics for the alternative injection site compared to the base of the ear (SE=0.800, CI 95% : 0.68-0.92 SP=0.995, CI 95% : 0.989-0.999).
Environmental samples
Environmental samples on one of the finishing farms as well as on the breeder farm showed presence of generic Mycobacteria, but preliminary analysis could not confirm these to be MA.
Conclusion
For the purpose of screening large herds intradermal skin testing under the tail is an effective method compared to testing at the ear base. This facilitates rapid administration when the animals can only be restrained in a way where the head is presented away from the person carrying out the test.
No Mycobacterium avium could be recovered from the environmental samples or from the sows.
Results are indicative of an MA infection in the sows but this could not be proven conclusively at this stage. Further investigation is necessary.
If an infection in the sows can be demonstrated the sources of infection have to be identified to successfully control the spread of MAA within the farm.
This case study show that when information collected during post mortem inspection is fed back to the farm of origin, farmers and veterinarians can take corrective and preventive measures to control zoonotic infections and improve animal health. 
